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The Effect of Salicylic Acid on Reducing Browning and Maintaining the
Quality of Narcissus tazetta L. ‘Shahla’ Cut Flowers

T By Ao § S59,5 (G y0ee E A5

Vs>

il o cdls gy 5l 6, ule saniSagams Jelse 5| (o 55 5 LSR5 (0l slosed 5 g (S5
Dygots b 08, I 5 onp a3l 5 Cblop Gl ey CedS vl Seleadle Sl jslaneds p2l> aslllan
Sl b el VA ooy S 5 o0y s 451 (gla IS i plol 1,55 s b ol LalS by )b B oy 5255
2o, ¥ 5L sl Glad b 4 e 5 ol jlend (Do 0lsS) (Sbyd Sygods (Yoadio ¥ s V) mhaw 90 55 ol
50 raiged calizee slo S5y ad a8 S ) o sals olsiea Hhaie Ol rizren g aoyo ¥ 5L Joloe ainds Jazie
coimlosl L 5o snel Cussas laaze s Lulwl 5 08,5 18 LUl o a0 Slls 5l es 59, 45 5 i cds a0 slaj,
Sl JYgo oo 1 Jlod )3 (o (sloged w05 5 POD) sl 5 (PPO) sl J5ib by o35l cudlsd (2 a8
LS 5 S5, plds) (o itian 9 (AE) S 6l s (108 0 alins 5,51 valls g jlaiie Ol aall b annlie 5o ol
a5 osalive ot (nl 3 SplS O (e 5o 5 U Sk VL ez 5 (L)
WS35 5L T ez dlo 5l ey g lS el

3

oo

S5 aeoe S ) (ngh 65p0liS (ol slaals 5l (S o p a3ls Sl J5 oy 4 (i OLS Jhygn e
Sy90 S g axls 5 g glaxel Ojg0 4 45wl o Amaryllidaceae o,. ;I 4 Narcissus tazetta L. ole sU L 5 5
5 et 1008 reds oz Ol ird Jlod ohng 4 ilizs 3blie 3 (5 55 5] ilide glsil 555 oo )8 eoli]
SlasisS 3l sty T Ceond 5 4zl sz sy 5 s ke solas s 4 s 3 (T0) S e w5, oS
Sl b oo lgalily ;9 (6 m gyed b OST i 55551 99 025 o0 )18 o3liinl 9550 55 (luskae gulio )3 5 039 ;500
ot o8 LIS lgld Sl (Shug 097 b S oy U5 (FY) sisled go Sgama |y (G a3l Slo IS yes Jsb Lo
OV) a0 S 1S ol sloged o (S0 ek Judody jiion a5 009y alsS sy 5l
S5 SS9 5§ JemSg e SIS0l 00 0T 35500 aile Jlad slaJSol; it la i 5 5 ym b
Gliee sloSaluil slié Foriled 5l g )30 a0 5 glasl slid b GemloanSly el a5 Wl o
OLis by g g0 (slosed slosxd (Jy olml g (Jsid (lal ynsgus L POD 5 PPO (glagy 5l olos Cules y0 g a5,
S 55, losgd slayanly Sloxyl 5 baygisS—l 4 Kdgid slaeaS 5 ygmmslinnnT cllody oyl o (loggd 45 Wlesls
(Y7) wdboe (SLel slagarms Cblop 5l () S a8 e JY0

QUNNVIYY sy gl ANV el gl o)

ol el o ) e, olKtils b wlie g (65,9laS 0uSitils ¢ SLEL pole 09,5 Lutils g i)l (wlid 5 (s9mmitile i 4y ¥
rastegarhort@gmail.com) : g xSUl o ¢ Jgfue odtum i 5



mailto:rastegarhort@gmail.com
https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.3.9.4
http://journal-irshs.ir/article-1-513-en.html

[ Downloaded from journal-irshs.ir on 2026-01-29 ]

[ DOR: 20.1001.1.16807154.1400.22.3.9.4 ]

R, 5 G595 s

oyl a5 sl é;u5)1 adl> G Loole Je8 oS 5 G (HOCe HiICOOH)  oolionss Jgo 8 b dnl Sl Il
Joe (i Ll )0 guedS JoSe SO lgie i oole (pl adlly o0 055 GleiS b )0 JnS 55 09,5 Sy g JeS g j0 05,5
9 u...Q.S .)5.».@) ).) J.....u‘ g.i..L..m..JLm u.u.a )..JL (Y) w‘ )L.\f).ula ‘1,5 L_Sl.@u.la.l.c )\) °L.5 &)5]94)..5 L.SLQJ""‘P P9 00)5
Slas glas] G‘;S'I Codled o138 b s Sl (V) sl 0y LSl 4y 00y a3l sl 8 SlxlS oe o3l
of 5 5 oYgb s 3,18 (ROS) 50uST Jlad sladisd LSis ¢ plsl adss anld jo 5lacSTACC 4 Slosk
oles a8l b ol Sl Vaog S Voo o dale o _imghs ;0 (VF) 0gd o0 oy a5l sla 8 cils 51 o
)5 e yp G5 S e coaS dbasl golons] s b ablae ol ofy 5l b3 U8 il clds g
ibgi g0 POD 9 PPO (slaes 3T cudled 1 Su5,la5b 3L ol Sl (YY) ol 21581 1, (Gerbera jamesonii)
.)5.4.4‘54 LQ&I...A 9 Lmoj.z.a w‘bf )‘ o 4.1_‘>)./a B uu\.u.v 6‘05.@3 ua.‘>L~u u....mlS Aol o ‘QM 6‘09.9‘5 LSLQ‘)M}M: J..iw.t
)‘ w.’)Lo.u )I oolawl L»)Le(w pﬁ) U’“f)" ol asLs Jf@l.?df,o&s wﬂjow ddml.‘ ].0[_’> U’“‘Q5)" qu‘).»Lu (Y/\)

W08 2k ol Sl csls 5

Lvgy 9910
Lo plonil 9 (BLS sWrools ans

Sl By gtz o Bl o ol s Sl i G 55 El3e (S 5355 e o 5 sl
oSS gl )l L o J5 o eols Jlasl )5 e 0 olSisls culilo 5l ey olRislejl a5 35 sl jiiigy b g oy )8
Sl VA Sae o0y ezl sla IS .o adad g0 &0 4y Hhaie O 5 conds s il g 35 (g8l 5l oolaul b adle
St 5 s 08 (5SS sl Skl Vsai oo Y 5V skl (gl Jolomo 55 " Slyd e S50 @
ad,F o als flgeda 35 as 0 ¥ 5Ll 5 laie Of ol eols S8 as 0 ¥ 5L 5 et Of i Lo B0 0 (gol>
JE ey 50 wald flgieds ao 0 VLl g ouls eolauwl 1 be jlad o ol pes 4y 5 5L aSol @y am g b asal
PS5 e e ala Yoo LS5 Y Glas T L olas b5 jsbas 5k a4l el 90 Jo)giSl &j50 @ Gialejl 2858
Qo3 Ve BFe ol Cagby g gpndw a0 Vo2 Y Laois sloo o b 5 byl (b ol ploil (5 a5l A% ggoe
S 35y 50 8,5 18 2Lyl 050 Vg B Y R lags, yo Sl 000 sla Sy p slest 5 ley el 6 IS
b ol o 3 any S0 Ty )
(ST gl L ol (L

Tl 00,5 eslal (YO) o, Ken 4 Singh 3, 5 slasb slag )l o Jlis @ g Sg catid (g S o5lail cap
Lol oyl 4y oo 039 ol ol (o Vo g 0l s o, (sloankad 4y o0l S10505 8 b S5 5l asine jlode
(O B 5l e 9 08 318 (WIR-20R) [65LoSSl jo wgumdis a2 30 Fo slos jo cel V o 4y bddiged L i
VYo loo b badigas oy > o j0 0l (5 05 05lusl (Tetracon 325 Jow) o EC oiiws L (EL) badiges S oS ol
o (EZ) W) (_g)jo)‘..b‘ o)l."ﬁé l.&bu] é))..SJ‘ w‘..\.ﬁ su..\.w O g )l U= 9 KW 9){594‘ A.Q.JJ VO Sow L u-«-'j—awlw 4> ,0

W dwle n3 Jge 8 b Lid g lal jasls v s colys
MSI (%) = [1 — (E1/E2)] x 100

"(PPO) jlansT J9b by w51 cflad i
S w20Ss Hekaie cpay il 6 pSeslul o oS L (VQ) Karand Mishra g, 5l eslazwl L PPO o) e
w}.u.ul.m ¢L‘>)Of 6‘.40«))\)5\.\*«:).0)9@ PVP ‘-gjl}WL“’ ULM)YQAGLma’ )Slaj...JGLA\ )o god.m).vjﬁ t_ff.lfuﬁl)
-FLoojlae lacay opuidg, .ol (Eppendorf, Germany) 5e.as ole adds ;o j90 10+ 0 Ce iy b 4B VO Sow 4
O Slawd 3L 5l ) Jee V0,5 adlsl L PPO M}-;—‘ Codled 8,8 18 colanul 0,90 dyingw Glaie @ JoSOI e

Polyphenol oxidase -¥ Membrane stability index -v  Pulse- treatment -y Reactive Oxygen Species -


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.3.9.4
http://journal-irshs.ir/article-1-513-en.html

[ Downloaded from journal-irshs.ir on 2026-01-29 ]

[ DOR: 20.1001.1.16807154.1400.22.3.9.4 ]

o S shosgd ialS o e kel 56

5 55 290 wiigsS 5o smuil olae ildea <10 5 Vpohio B J5SSUS 51 il e <18 (pH = V) Vse s
ot bawg ugmades 42,0 YO sloo j0 daBo ¥ Cow 4 43 8o ) o gl Y- zoe Job jo 0l ulidl cs 8
5 oy (CECIL CE 2501, UK) jiogidg yiSoms
(POD) sl o2 3T clad i

£S5 w0 jekiie (s b (g uSeslail s oS L (P) Chance and Maehly s, ;i eolizwl L POD o 531 culled
Lag8o 10 Sae 4y g ol oS (PH =V) el Sland Yoo (Lo 00 86 o) Lo V[0 ond 35,8 S U8 il
V Jols POD o 551 (5,5 03lail 2iSTy boglses .o 5oty sl (wguadis 4,0 F sloo j0 aiBs j0 ;90 VO« + oy
S50 sl S5 l5 il o VFY 5 (igyied el Sea VY ol 55 So VY Vg oo B0 i il 2 s
VO slod 3 agli7r o a4l Vo s gl TV o Jobo o o (2alS D98 50 Izl cnl 51 S o (599381 5l o
s sl (CECIL CE 2501, UK) yiogiby xSl olKiuss Lansgs pogumales 4,5
oo loged 9 S5, slapsls

o b* i o g olidg, asls L* &0 4 (Minolta CR-400, Japan) zwdS; oSiwws lavwg S, 05 5,

5 sl L Soglas 1AL by i (lien o (S0l o8 5 s (e Sy a3 Li @% 50,56 ol e K,

() 285 aslone i sl Jgosd 51 T(BI) s (sloged (Al 5 (AE) i) IS (6l s 355 00 paiein ]
AE = [(L2* — L1%)? + ((a2* — a1*)? + (b2* — b1*)7]1?)
Bl = [100(x-0.31)] / 0.17
where, X= (a* + 1.75 L*) / (5.645 L* + a* - 3.012 b*)

S rlS O (s (slgimn (6o 5101
39 e (FW) 0 (6,503l FX-300 Jow (wles (5935 b g bl Bolas O g0 a0 S 05 5l sadein e lo]
ot 5 N 0018 15 S, Lna 55 o gabost LS 0 4 el D St &y e o 2 e & 3 SipsS
Laiges «(DW) Sz (359 (6,505l (gl (TW) wals 39 0,bg0 g oals Sz Jdlo 5L g 7,15 )b 5l e ()

0,bgd  JolS o SKis 5l o g 5o 00ld 513 gl 9,0 (wgmadis 450 VO (sloo o el V o 4 g oduzn bigd 4o
190 )5 dewles )y alal) SIRWC jlade (Q) wisds (59
RWC% = (FW-DW) / (TW-DW) x 100
4L oo ¥ 039
s L FX-300 Jawo Jiozms 5l bwg Gialejl )90 Jsb 50 )L j9) aw jo (oS5 JS a3le (od 5 039
JOY) ael s oy abaly ol g o g uSejlail 50N

RFW% = (Wt / W0) x 100

Vo P ¥ slagg; )0 (p5) Ble 5 ()59 =WI

Ao 9y 53 Bl 5 (55 =WO
2L coks

55 S CoisS ad plnil ajliel Ojgo 4 5,0l oS Gl 5 7Y Gho lagg, o Gtalesl £,8 L
VI QY-S 25| KV L SLRP W VR VIR VI SEGIVE S S IPOWE SRR A K LSUIR] I P L FRKYE K P er DY 7Y S L L g PR
Cd )5 plnl (bl cunS=) g lawgio St S=Y g CoaS=Y (e caaS=F) F U Y sae )l ool ulul g0l
V)
J5 55 s Sl

A (g S ol yie s s Jlizn s oS olKis a4 5 a8

Browning Index -¥ Peroxidase -

Yoy


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.3.9.4
http://journal-irshs.ir/article-1-513-en.html

[ Downloaded from journal-irshs.ir on 2026-01-29 ]

[ DOR: 20.1001.1.16807154.1400.22.3.9.4 ]

R, 5 G595 s

Losls ‘5)LAT ‘Sglﬂg

Qa8 8 18 kel o g asims 950 AF a5es SAS 138l 5 5l solaiul b o imgh cnl 0 sdwl Cassas sleesls

5 ey ST 585 U IS 5 28,5 a3 slazels iz (inil bl 2 Lo S5 coeSiles il
o g b

Li 55ty (L

Jlexxl a3 65055 Glej 9 sl Scbondl (1S 0 9 sl Sibondls o0l 1 il lg 0525 Jgoor (olsl 2
VUSS joas jsb ples ol jlo gme Lie ilaul a3l 5o y0 8 Jlaisl mhaw (o (6l lej ool Jl g dsye SO
a3l ao s (it Glalesl bl 5o .8l GRals LS sk 4 i (5)lul (et ls e 55 50 cianl o 00ls (La
O JS8) wl odsline yhie Of wald sladiged ;0 s, (p eS¢ sl Sclwcdl Voo Lo ¥ cdale o Lug gl

Sl gl J5 50 o adgr il sl co malS Hley CltdS L aS canl bazsl Je s onsmolis Lag (g lal ezl
M")&SQ w‘/&‘ |) sfrlf 6[.&4.4.}[) dﬁmdjmj Lie M..JL\M U] JL.:Q Le aS oo Lbe ‘;\))A)JB S éa)....u e 030
Lol (MDA) 0501 g8 Golle cuslsl 5 g s oo ol o p a3l sl 5 10 (s,m ladasin | S (F)
ST s a5 L3515 (ROS) (y5uST 8151 la SIS0l ) codled 51 SlownST 5T slags 31 00,5 Jlad b ol Sl
Sl Sebolos (J92X 0 2L J5 (59, (A5 )3 (V7)) O3S (oo 6 S ol 05 o0 (S0 e g Lad sland (s
S5 OF) w35 b oul 53 53b 5 L ol Gl corge s g St g oo GgealaenSTy 20l L
Ol cge ¢ ggn i g Lad aumlanSTyy el L 5 esiil s oay p aS s IS SldS Jelore o annl SClw Il

(V) o5 sald jled b anglie jo Lig (gl

100 1 abab ab 4 Distilled water
>3 90 1 AR et SUCTOSE 2%
> 80 { [N
S 2N R ==NSA 1 mM
32 70 4 BN S
43 ‘:: § ¢ = SA 2 MM
2 60 { Ei
= £ N N
32 50 1 BN N\ f
S & N\ fg
9> 40 4 E4 N N 9 = g
. ® 58 \ \ "a
3 c 6 \ \ o '\
LE 21 N Y
o 5
£ 20 § N i §
) N\ N s N
S 10 N ;: LN
AN EIRIN
0 | — L | o (b |
0 3 6 9
Goy ol

Time (day)

Fig. 1. The interaction effect of storage time and salicylic acid concentrations (1 and 2 mM) on membrane
stability index of petals of ‘Shahla’ Narcissus cut flower.
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Fig. 2. The interaction of storage time and salicylic acid in different concentrations (1 and 2 mM) on peroxidase
activity of petals of ‘Shahla’ Narcissus cut flowers.
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Table 1. Mean comparison of the effect of different storage times on the quantitative and qualitative traits of

‘Shahla’ Narcissus cut flowers.

obes J5d b myl colled S 059 Ol (s lsime AL* Sy 5 sl s
Time JLRVON Y Relative fresh 3,05 AE
(Day) Polyphenol weight (%) Petal RWC (%)

oxidase activity
(Ulg FW)
0 0.42 df - 81.80a - -
3 0.79¢ 91.98a 83.02a 6.97 c 7.18¢
6 1.58 b 87.40b 72.92b 11.74b 12.17b
9 2.34a 82.27¢ 4197c 15.75a 16.06 a
Means in each column with the same letter are not significantly different according to Duncan test (P<0.05).
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Fig. 3. The interaction of storage time and salicylic acid in different concentrations (1 and 2 mM) on browning
index of petals of ‘Shahla’ Narcissus cut flowers.
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Table 2. Mean comparison of the effect of salicylic acid concentrations on the quantitative and qualitative traits
of ‘Shahla’ Narcissus cut flowers.

s Jsib by msl st T lsime =5 5 09 AL* N (sl s
Treatment LRV S5 Relative K,
Polyphenol oxidase Petal Rwc  fresh weight AE
activity (%) (%)
(U/gFW)
i Ol 1.46 af 65.49 b 85.71a 15.30 a 15.56 a
Distilled water
5,5
Sucrose (2%) 128a 68.31 ab 87.15a 11.48b 11.79b
Sl Sl
Salicylic acid 1mM 88.95a
o] Sl 1.05b 73.56 a 7.77cC 8.09¢
Salicylic acid 2 mM 134a 72.35a 87.05 a 11.39b 11.80b

T Means in the column with the same letter are not significantly different according to Duncan test (P<0.05).
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Fig. 4. The interaction of storage time and concentrations of salicylic acid on the L* index of of petals of ‘Shahla’
Narcissus cut flowers.
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The Effect of Salicylic Acid on Reducing Browning and Maintaining the
Quality of Narcissus tazetta L. ‘Shahla’ Cut Flowers

G. Heidari krosh and S. Rastegar*!

Rapid wilting and browning of the petals are some of the most important factors limiting
postharvest life of Narcissus tazetta cut flowers. The present study was conducted to
investigate the effects of salicylic acid on the postharvest quality of narcissus cut flowers (cv.
Shahla) based on a factorial completely randomized design with three replications. Cut flowers
were treated with salicylic acid (SA) at two levels (1 and 2 mM) for 18 hours (pulsing) and
transferred to containers with 2% sucrose at 20 £ 2 °C and 60-70% relative humidity. The
control treatments were 2% sucrose solution and distilled water. Different traits of samples
were evaluated during 0, 3, 6, 9 days after treatment. The lowest PPO and POD enzymes
activity and percentage of browning were observed using 1 mM SA compared to distilled water
and sucrose controls. Moreover, this treatment resulted in the lowest color changes (AE), the
highest color brightness of the petals (L*), the highest flower quality, and maximum relative
water content. The flower stem chlorophyll content was not affected by SA. In general, it can
be concluded that 1 mM SA can play an effective role in controlling the polyphenol oxidase
and browning of the narcissus cut flowers during postharvest.
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